from solid suspension, encouraging the growth of aquatic weeds because of the deeper penetration of sunlight in the water. These weeds cause serious problems by reducing the hydraulic efficiencies, thereby increasing the silting up of canals. Also, the weeds provide a favourable habitat for water snails which are the intermediate hosts for schistosomes.
Additionally, the groundwater level has been raised as a result of the HAD and the availability of water year-round. This availability has encouraged farmers to use excessive water for irrigation, more than the requirements of the plants.
Other factors, such as expansion in agricultural land, mostly upstream among the old lands in the Nile Valley, the conversion of about one million acres in Upper Egypt from basin to perennial irrigation, and the increased rice, sugar and plantation areas, all these lead to a greater recharge of water to the ground reservoir.
o :x:
Dams can make water available all the year round for irrigating agricultural areas -but they have many other environmental side effects. by gravity; and principal drains which receive water from main drains, primarily by lift, and discharge it to the Nile, Northern Delta lakes or the sea.
The basic concept of drainage policy in Egypt is to drain all cultivated lands with sub-surface drainage networks of collectors and laterals to a depth suitable to crop cover and not less than 1.25m below the surface.
The HAD is a multi-purpose project. It has a great impact on irrigation, the development of the River Nile water, electric power generation, protection against significant floods and droughts, improvement of navigation and fisheries, and many other areas. But although the dam is one of the main supports for national income in Egypt, it has had some side effects on the river's hydrology, changing the regime of irrigation.
Water became clear and free
In Egypt the Ministry of Public Works and Water
Resources has prepared short and long-term strategies to eliminate the schistosomiasis problems caused by the High Aswan Dam.
The last century has witnessed a radical change in Egyptian irrigation methods. The ancient system of basin irrigation and cultivation of one crop per year, has been superseded by perennial irrigation since the construction of the High Aswan Dam (HAD).
The total area of cultivated land in Egypt is almost six million acres. This area is artificially irrigated by the Nile through a huge network of canals and drained by a similar network of drains. The total length of both networks exceeds 4,700 kilometres.
The discharge of water from the HAD is under full control, and the release of water for irrigation is adjusted throughout the year to provide all agricultural areas with sufficient water for crop needs. The cross-sections of distributary canals are designed to serve command areas according to specific water duties. Mesqas (private canals) are served from the distributary canals which are on a two-or three-turn rotation. The water is typically delivered from 50 to 75cm below the ground surface of the fields, so irrigators must lift the water onto the land by animal-powered saqias (water wheels), hand-operated tambours (Archimedes' screws), or by diesel-powered pumps. Farmers are not required to pay for water.
After lifting water from the mesqa, a farmer is free to distribute it over his field by his own methods. Generally, he distributes the water through the field ditch to small bunded (banked) units called basins. The surface of the fields may be furrowed for row crops or smoothed for basin crops. Excess irrigation water is drained off into tiled or open-field drains.
Drains are classified according to function and size, as follows: collector drains which receive water from field drains; branch drains which receive water from collector drains; main drains which receive water from branch drains, mainly The weed-control programme which gives the best results at the least cost, depends largely on factors such as the type of canals, the infestation, the type of weeds prevailing, and accessibility.
Aquatic weeds

Control methods
Hand weeding is very effective for aquatic weed control. It is practised throughout Egypt on canals and drains of bed widths less than 5m. It is a non-selective method. All kinds of weeds are removed using scythes, scythe chains and manpower.
At present, the use of this method is decreasing and is being replaced gradually by mechanical control because of: o The substantial risk of the labourers' catching schistosomiasis. Weeds are normally removed mechanically in two ways, cutting or dredging, depending on the efficiency of the machine used. Mowing boats are used to control submerged and emerged weeds in channels more than 8m wide. Hydraulic excavators are used to reshape and deepen existing channels that have been silted. The most efficient machine used recently to control weeds in channels less than 5m wide is the side-mounted moving bucket on a four-wheel drive tractor.
Controlling weeds in the main channels of the Nile is carried out by different types of harvesters. In most cases, the harvested plants are collected on the cutting barges, while in others they are passed on to a separate barge that carries them to the shore.
Traction operated rotary mowers attached to hydraulic arms for cutting ditch-bank weeds on the hedges and slopes of water channels are not useful in Egypt as channels are not well shaped.
Submerged weeds may be controlled with chemicals at half the cost of mechanical means. Chemical control is normally recommended for: o canals more than 5m wide with no road access for machinery, and o canals where a large infestation of weeds needs to be cleared quickly. Acrolein, 2-propanol, is used to control all types of common weeds with doses of 5-15ppm. 2-4-0 and Ametrun are the most widely used herbicides for controlling the Water Hyacinth with doses of 6kglacre and 2 litres/acre, respectively. Herbicides for both floating and submerged weeds are usually applied in the spring. Glyphosate and Downpon S. are herbicides commonly used for controlling ditch-banks and emerged weeds with doses of 2litres/acre and 4kgl acre, respectively, to be applied in autumn.
The policy of the Ministry of Public Works and Water Resources is based on reducing chemical control to the minimum to achieve a clean environment.
Biological control of aquatic weeds was introduced in Egypt in 1977, using the Chinese grass carp (Ctenopharyngodonvidella).
It provides relatively low-cost perpetual control with minimum side-effects in comparison to other methods. The fish, after reaching about 15 cm, becomes purely herbivorous. This makes the species useful and can be an efficient method for controlling submerged aquatic weeds and algae.
The principal benefit of the biological method is that submerged weed control can be maintained for a number of years with a little additional cost for mechanical control. This combined method was found promising for the control of submerged weeds in Egypt. Costs of the combined method are less than half those of conventional methods. Moreover, grass carp has so far caused no manifest damage to the environment.
It is also possible to retard, displace or control aquatic weeds by the following measures:
o Plants compete with one another for space. One of the most practical examples of a harmless aquatic weed that can compete successfully with troublesome rooted weeds is the Pikerush (Eleocharis). This short-growing grass can be seeded in the canal or drain bed and will afterwards decrease the establishment of other kinds of weeds without itself hampering the water flow. Managing aquatic weeds, besides its direct effect on improving irrigation efficiency of the system, can thus also be considered one of the most effective means for schistosomiasis control.
Effects of canal lining
Snail surveys were carried out in two canals in Giza Governorate, Beni Magdul and EI-Hammami.
Beni Magdul canal, previously lined in 1977, was relined with concrete in January 1986 because this canal was found to be infected with both Bu/inus and Biomphalaria snails; cracks appeared along its banks; some mud settled on the bottom, and some floating growth of algae appeared on the surface.
Snail surveys were carried out So ifyou're looking for a top drive hydraulic rotary drill designed and built to give rugged, dependable service, plus minimum maintenance throughout a long life -write, phone, or fax us. And remember, our 40 years experience often enables us to modify our standard designs to meet customers' specific requirements.
after relining the canal. All the defects mentioned had almost disappeared, and the stream was found free from both types of snail vectors. Also, some of the non-lined distributaries branching from this main canal were found either completely free from snail vectors or contained only a few specimens. Lining main canals may help to reduce the snail population in branching field-canal channels downstream of the lined section.
This may be explained by the fact that lined water bodies are allowed to dry almost completely (during closure periods of water rotation). Subsequently, field distributaries, branching from them, even if nonlined, will have a better chance to dry before the introduction of water during second water irrigation. Under such environmental conditions, snail breeding is interrupted.
It must be stressed that lining water bodies may not be helpful in reducing snail population unless proper and continuous maintenance is ensured.
Strategies
Since the completion of HAD, the Ministry of Public Works and Water Resources has put forward a shortterm and a long-term strategy to eliminate the danger of the dam's side-effects.
The old river course was in equilibrium with the normal high flood discharges. After construction of the dam, the course lost its equilibrium regime, and submerged islands and aquatic weeds of various types appeared and flourished and spread over all the watercourses.
A new design concept is needed to get a non-silting, non-eroding cross section for watercourses. This new design, when developed, will have an indirect effect on schistosomiasis snails as a result of the decreased vegetation and the high-flow velocity gained.
In 1982, investigations were carried out based on a field study of stable alluvial irrigation channels and other available collected data, from which a series of design equations for stable canals has been deduced. These equations have correlated the relationship between the flow parameters and the canal geometrical elements of the water cross-section and the slope of the canal.
Although the computed results have confirmed the general shape of the regime equations, research work was carried out to study the validity and application of such new design criteria.
This included additional field and laboratory work in more stable channels to verify and justify the computed relationships and a series of more useful equations was deduced. Regardless of the limitation of the deduced equations, they give a fair accuracy in design criteria to cover a wide range of variables for the uniform flow in stable canal systems in Egypt.
An additional side effect of the HAD is the raised groundwater level. 
